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increased in accordance with the steering angular velocity based on the detected 
steering angle. According to such a power steering apparatus, it is possible to 
abruptly change the flow rate to be controlled of the hydraulic control valve from the 
small flow rate as small as possible or zero flow rate to high flow rate as compared 
with the conventional small flow rate. 



IN THE CLAIMS: 





Please cancel claims 1-28 without prejudice or disclaimer. 
Please add the following new claims 29-68 as follows: 

-29. A hydraulic control valve conprising: 

a valve body, including a plurality of valve body posts; 

/ 

a valve spool, fitted into said valve body so as to be changeable in relative angle, 
said valve spool including a plurality of valve spool posts; 

wherein only one of said valve body or said valve spool include alternate pairs of 
channfers. 

30. The hydraulic /ontrol valve according to claim 29, wherein alternating 

^Al / 

^ pairs of chamfers are on ponsecutive valve spool posts. 

31. The hydraulic control valve according to claim 29, wherein alternating 
pairs of chamfers are on the same valve spool posts. 
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32. The hydraulic control valve according to claim 29, wherein alternating 
pairs of chamfers are on the same valve body posts. 

33. The hydraulic control valve according to claim 29, wherein alternating 

\) 

pairs of chamfers are on consecutive valve body posts. 

34. The hydraulic contrpKalve according to claim 29, wherein said valve body 
includes a plurality of fif^oil grooves formed between said valve body posts. 



35. hydraulic control valve according to claim 34, wherein said valve 
spool includes a plurality of second oil grooves formed between said valve spool 
p^sfe. 

36. The hydraulic control valve according to claim 35, wherein gaps between 
said first and second oil grooves, which are adjacent in the peripheral direction act as 
throttle portions which change throttle areas in accordance with a relative angular 
displacement between said valve body and valve spool. 

37. The hydraulic control valve according to claim 35, wherein ones of said 
first and second oil grooves alternately act as oil supply chambers and oil discharge 
chambers, and the others of said first and second oil grooves acting as oil feed 
chambers interposed between said oil supply chambers and oil discharge chambers. 

38. The bfydraulic control valve according to claim 29, wherein chamfers 
adjust throttlOiarea. 
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39. A power steering apparatus^ connprising; 
a hydraulic pump, being driven by/an electric motor for supplying oil pressure to a 
hydraulic cylinder for steering assistance; and 

a hydraulic control valve, interposed in a hydraulic pressure path between said 
hydraulic pump and hydraiific cylinder, for controlling oil pressure from said hydraulic 
pump to two cylinder chambers included in said hydraulic cylinder, wherein said 
hydraulic control valvens the hydraulic control valve described in claim 29. 



a hydraulic pump, being driven by an electric motor for 



40. A power fi tftfiP^p ^PP^ratnQ, romprj<^ipq; 

lying oil pressure to a 

hydraulic cylinder for ste^ing^assistance; 

a hydraulic control val^^ injepp^ed in a hydraulic pressure path between said 
hydraulic pump anjcHtydVaulic cylinder, for controlling oil pressure from said hydraulic 
pump to^ATo cylinder chambers included in said hydraulic cylinder, wherein said 
hydraulic control valve is the hvd raulic control valve described in claim 30. 

4^1v. A power steering apparatus, comprising; 
a hydraulic pump, being driven by an electric motor for supplying oil pressure to a 
hydraulic cylinder for steering assistance; and 

a hydraulic control valve, interposed in a hydraulic pressure path between said 
hydraulic pump and hydraulic cylinder, for controlling oil pressure from said hydraulic 
pump to two cylinder chambers included in said hydraulic cylinder, wherein said 
hydraulic control valve is the hydraulic control valve described in claim 31. 
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A power steering apparatus, connprising; 



a hydraulic pump, being driven by an electric nnotor for supplying oil pressure to a 
hydraulic cylinder for steering assistance; and 

a hydraulic control valve, interposed in a hydraulic pressure path between said 
hydraulic pump and hydraulic cylinder, for controlling oil pressure from said hydraulic 
pump to two cylinder chambers included in said hydraulic cylinder, wherein said 
hydraulic control valve is the hydraulic control valve described in claim 32. 



a hydraulic pump, being driven by an electric motor for supplying oil pressure to a 
hydraulic cylinder for steering assistance; and 

a hydraulic control valve, interposed in a hydraulic pressure path between said 
hydraulic pump and hydraulic cylinder, for controlling oil pressure from said hydraulic 
pump to two cylinder chambers included in said hydraulic cylinder, wherein said 
hydraulic control valve is the hydraulic control valve described in claim 33. 

-44: th6 pow ei sieeii ii y dopa-f a kio according tQ -,clalm,,40^wherein said 

hydraulic pump is driven such tb(a\ a flow rate becomes low flow rat&.-©f-^6roTio^ rate 
when steering is not carried oiJt. and siachjbat^^ rate becomes high in 
accordance with steering ammaP^ when steering is carried out. 

power steering apparatus according to claim 44, wherein said 
ifiyeh-aOTicTJump is driven such that a flow rate becomes low flow rate or zero now rate — 




A power steering apparatus, comprising; 
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When steering is not carriea out, and SUc h Llicil i li e f l ow laL o l:^ ocQriia§jTigh in 
accordance with steering angular velocity when steering is carried out. 

46. The power steering apparatus according to claim 45, wherein said, 
hydraulic pump is driven such that a flow rate becomes low flow rate or zero flow/ate 
when steering is not carried out, and such that the flow rate becomes/nigh in 
accordance with steering angular velocity when steering is carried out. / 

47. The power steering apparatus according to claipr 46, wherein said 
hydraulic pump is driven such that a flow rate becomes low^w rate or zero flow rate 
when steering is not carried out/^d such that tj;>e flow rate becomes high in 
accordance with steering angujar velocity when storing is carried out. 

48. The power steering apparatu^according to claim 47, wherein said 
hydraulic pump is driven sue h thala fl)e(w cate becomes low flow rate or zero flow rate 
when steering is not carried out; and swch that the flow rate becomes high in 
accordance with steering anatna^-vet^ity when steering is carried out. 

49. The power steering apparatus according to claim 40 wherein said electric 
motor drives said >iydraulic pump such that oil pressure is supplied at zero flow rate 
or predeternnFfed small flow rate as small flow as possible when steering is not 
carried out; and the oil pressure is abruptly supplied at high flow rate in accordance 
with t|re steering angular velocity as the steering is carried out. 

/ 50. The power steering apparatus according to claim 44 wherein said electric 
- motor drivpc; qpirl hyHranlir pump 9^\\c\\ that nil pr p ssnr^ i s fil i pp li nd nt mro fl o w CQ tr 
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"oi pi od u lei m ined smaii now rale ais bi ii dll f l ow j::> po;;oi bl u vW4 eo-,stee[irig is not 
carried out, and the oil pressure is abruptly supplied at high flow rate in accordance 
with the steering angular velocity as the steering is carried out. / 

51. The power steering apparatus according to claim 45 wherein said eJ^tric 
motor drives said hydraulic pump such that oil pressure is supplied at z^ro flow rate 
or predetermined small flow rate as small flow as possible wh^n steering is not 
carried out, and the oil pressure i^bruptfv supplied at high il6w rate in accordance 
with the steering angular velocity as the steerijng is carriedout. 



52. The power steering apparatus aoboirlilig to claim 46 wherein said electric 
motor drives said hydraulic bumd such th^^il pressure is supplied at zero flow rate 
or predetermined small flowXrat® flow as possible when steering is not 
carried out, and the oil pressure/fsabruptly supplied at high flow rate in accordance 
with the steering angular vekx:ity as the steering is carried out. 

53. The pow^steering apparatus according to claim 47 wherein said electric 
motor drives said hydraulic pump such that oil pressure is supplied at zero flow rate 
or predetermined small flow rate as small flow as possible when steering is not 
carri^out, and the oil pressure is abruptly supplied at high flow rate in accordance 

mh tije-stegnhg angular velocity as the steering is carried out. ' ' 




54r- — A'powers 
a hydraulic pump, 
hydraul 



Iriven by an electric motor, for supplying oil pressure to a 
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a hydraulic control valve, for controlling oil pressurelr^FYr-sakljTy^^ pump to 
cylinder chambers included in said hydraulic cylinder; ^^^'^X. 
said hydraulic control valve comprising: 
a valve body, including a plurality of valve body posts; 

a valve spool, fitted into said valve, body so as to be changeable in relativ^ngle, 
said valve spool including a plurality of valve spool posts; 
chamfers, wherein said chamfers/are the chamfers of claim 29. 



55. A power steering apparajtfe, comprising; 
a hydraulic pump, being driv6jp/by an electri^^otor, for supplying oil pressure to a 
hydraulic cylinder; and 
a hydraulic control valve, for cpfftrolling oil pressure from said hydraulic pump to 
cylinder chambers includedin said hydraulic cylinder, 
said hydraulic controKvalve comprising: 
a valve bodyjrfcluding a plurality of valve body posts; 

a valve^ool, fitted into said valve body so as to be changeable in relative angle, 
said valve spool including a plurality of valve spool posts; 
cWmfers^jflibefeirrgai^hamfers are the chamfers of claim 30. 



j^. A power steering apparatus, comprising; 
a hydraulic pump, being driven by an electric motor, for supplying oil pressure to a 
hydraulic cylinder; and 

a hydraulic control valve, for controlling oil pressure from said hydraulic pump to 
cylinder chambers included in said hydraulic cylinder. 
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said hydraulic control valve comprising: 

a valve body, including a plurality of valve body posts; 

a valve spool, fitted into said valve body so as to be changeable in relative angle, 
said valve spool including a plurality of valve spool posts; 
chamfers, wherein said chamfers are the chamfers of claim 31 . 



a hydraulic pump, being driven by an electric motor, for supplying oil pressure to a 
hydraulic cylinder; and 

a hydraulic control valve, for controlling oil pressure from said hydraulic pump to 

cylinder chambers included in said hydraulic cylinder, 

said hydraulic control valve comprising: 

a valve body, including a plurality of valve body posts; 

a valve spool, fitted into said valve body so as to be changeable in relative angle, 
said valve spool including a plurality of valve spool posts; 
chamfers, wherein said chamfers are the chamfers of claim 32. 



A power steering apparatus, comprising; 
a hydraulic pump, being driven by an electric motor, for supplying oil pressure to a 
hydraulic cylinder; and 

a hydraulic control valve, for controlling oil pressure from said hydraulic pump to 

cylinder chambers included in said hydraulic cylinder, 

said hydraulic control valve comprising: 

a valve body, including a plurality of valve body posts; 




A power steering apparatus, comprising; 
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a valve spool, fitted into said valve body so as to be changeable in relative angle, 
said valve spool including a plurality of valve spool posts; 
chamfers, wherein said chamfers are the chamfers of claim 33. 

59. -J^ti e^power steering apparatus a ccording to claim 49, wherein said hydraulic 
pump is drivenN^uch that a flow rate becomes low flow rate or zero flow ratewFieh^ 
steering is not carded, and such that the flow rate becomes high in accordance with 
steering angular velocity when steering is carried out. 

60. The power stetering apparatus according to claim 50, wherein said hydraulic 
pump is driven such that flow r;3te becomes low flow rate or zero flow rate when 
steering is not carried, and sidph t|>g(f the flow rate becomes high in accordance with 
steering angular velocity wheristeering is carried out. 

61 . The power steering apparatus according to claim 51 , wherein said hydraulic 
pump is driven such that a flow rateXbecomes low flow rate or zero flow rate when 
steering is not carried, and such that tile flow rate becomes high in accordance with 
steering angular velocity when steering is oarried out. 

62. The power steering apparatus according to claim 52, wherein said hydraulic 
pump is driven such that a flow rate becomek low flow rate or zero flow rate when 
steering is not carried, and such that the flow rate becomes high in accordance with 

steering anr|ii|ar un l nr i h^MMhnn ctraorinr| Iq n p rrift ^ '^'V 
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r 



^"^51 The power steering ap^^tus according to clainL-SSrwh^fBirTsaid hydraulic 
pump is driven sudKJhat 2rflow.^^e''l5econries low flow rate or zero flow rate when 
steering is not^carried. awSf^uch that the flow rate becomes high in accordance with 
steerifig angular velogit^jwubef^ is carried out. 
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